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(54) VARIABLE VALVE TIMING DEVICE FOR INTERNAL COMBUSTION ENGINE 

,rt " rrf ^^ (57)Abstract: 

PROBLEM TO BE SOLVED: To control the 
opening/closing timing of an exhaust valve by 
changing the relative phase of a rotor to a 
housing, and to synchronize fuel injection 
timing with intake air timing by providing a 
driving means driving an injection pump on the 
housing. 

SOLUTION: In a diesel uniflow type engine of 
two cycle in-line three cylinders, exhaust gas is 
exhaust from four exhaust ports 92, and a 
exhaust valve 4 provided on each exhaust port 
92 is driven to open/close by a exhaust cam 11 
provided on a pair of exhaust cam shafts 1A, IB. 
The first exhaust cam shaft 1A is chain-united 
to a crank shaft Cf through a variable valve timing device 5 changing the relative phase 
of a rotor with reference to a housing so as to control varying the opening/closing timing 
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of the exhaust valve 4. In this case, in the housing, a driving pulley PI is provided on 
the exhaust cam shaft 1A, and an injection pump IP is driven by the rotation of the 
driving pulley PI through a belt. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The adjustable valve-timing equipment of the internal combustion engine 
characterized by providing Rota fixed to the exhaust-air cam shaft, and housing 
connected so that synchronous rotation might be carried out with a crankshaft, while 
being connected free [ rotation ] by predetermined within the limits to this Rota, being 
able to control the closing-motion timing of an exhaust-air bulb to adjustable by 
changing the relative topology of Rota to housing, and coming to prepare the driving 
means which drives the injection pump for fuel injection in said housing. 
[Claim 2] Adjustable valve timing equipment of the internal combustion engine 
according to claim 1 characterized by arranging the hold space which holds said 
elastic body in this driving pulley while providing the elastic body which always carries 
out rotation energization of the housing in an one direction to Rota and fixing the 
driving means slack drive pulley to this housing. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what is driving the injection pump for 
fuel injection especially using rotation of an exhaust air cam shaft in a diesel type 
internal combustion engine about the adjustable valve timing equipment which makes 
adjustable closing motion timing of an exhaust air bulb. 
[0002] 

[Description of the Prior Art] Generally in a diesel power plant, it is necessary to drive 
the injection pump for fuel injection according to the closing motion timing of an intake 
valve. And this injection pump is connected so that a cam shaft may be interlocked with. 
It is the configuration that only the exhaust air bulb is prepared in each gas column in 
the thing of for example, a uniflow mold in the place, and is made to have exhausted to 
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carry out inhalation of air from the inhalation-of-air hole prepared in the cylinder wall 
using vertical movement of a piston, and carry out Kaisei of said exhaust air bulb. 
Therefore, the exhaust air cam shaft is used for the drive of the injection pump in such 
an engine. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when forming adjustable valve 
timing equipment as shown in this kind of engine at JP,11-132014,A, in order to attach 
this equipment in an exhaust air cam shaft and to make the closing motion timing of an 
exhaust air bulb to inhalation -of air timing change, the fault that the phase of an 
injection pump will shift to inhalation -of- air timing arises. 
[0004] 

[Means for Solving the Problem] The direct drive of the injection pump by the exhaust 
air cam shaft does not perform this invention, but it is made to make housing which 
always carries out synchronous rotation with a crankshaft in adjustable valve timing 
equipment drive an injection pump in view of the starting fault. 
[0005] 

[Embodiment of the Invention] Namely, the adjustable valve timing equipment of the 
internal combustion engine concerning this invention Rota fixed to the exhaust air cam 
shaft and housing connected so that synchronous rotation might be carried out with a 
crankshaft, while being connected free [ rotation ] by predetermined within the limits to 
this Rota are provided. It is characterized by being able to control the closing motion 
timing of an exhaust air bulb to adjustable, and coming to prepare the driving means 
which drives the injection pump for fuel injection in said housing by changing the 
relative topology of Rota to housing. 

[0006] If such, the fuel-injection timing by the injection pump can be synchronized with 
housing into which only the closing motion timing of an exhaust air bulb can be changed 
and which always carries out synchronous rotation with a crankshaft in the internal 
combustion engine of a uniflow mold, for example, without performing big 
reconstruction to adjustable valve timing equipment and its circumference device, since 
the injection pump is made to drive, the phase, i.e., the inhalation-of-air timing, of a 
crankshaft. 

[0007] It is desirable to, arrange the hold space which holds said elastic body in this 
driving pulley on the other hand, while fixing the driving pulley for an injection-pump 
drive to housing, in order to arrange this elastic body efficiently in what always 
specifically possesses an one direction and the elastic body which carries out rotation 
energization for housing in the direction of a tooth lead angle to Rota and to aim at 
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especially die-length compaction of shaft orientations. 
[0008] 

[Example] As shown in drawing 1 and drawing 2 , when Piston P reaches near the 
bottom dead point from the inhalation hole 91 which is the diesel uniflow type thing of a 
two-cycle serial 3 cylinder, and carried out two or more openings to the wall of a cylinder 
9, the inhalation of air of the engine concerning this example is carried out, and it is 
discharged from four exhaust ports 92 which formed the exhaust gas after explosion in 
the upper limit of each cylinder 9. The exhaust air bulb 4 is formed in these exhaust 
ports 92, respectively, and the closing motion drive of these exhaust air bulb 4 is carried 
out by the exhaust cam 11 prepared in the exhaust air cam shafts 1A and IB of a pair, 
respectively. The exhaust air cam shafts 1A and IB are connected so that synchronous 
inverse rotation may be mutually carried out through the gear train 10, and chain 
connection of one exhaust air cam-shaft 1A is carried out through adjustable valve 
timing equipment 5 at Crankshaft Cf. Moreover, the injection nozzle which is not 
illustrated for fuel injection is arranged in the center of upper limit of each cylinder 9, 
and it is made to be fed from the injection pump Ip to this injection nozzle in the fuel 
through an injection pipe, the injection nozzle holder Ih, etc. which are not illustrated. 
Although this injection pump Ip mentions later, belt driving has been made to be 
carried out by the drive pulley PI attached in adjustable timing equipment 5. 
[0009] Adjustable valve timing equipment 5 is a thing using the so-called oscillating 
cylinder device, possesses Rota 2 fixed to the exhaust air cam shaft 1, and the housing 3 
connected with Crankshaft Cf so that synchronous rotation might always be carried out, 
and can control the closing motion timing of the exhaust air bulb 4 to adjustable by 
changing the relative topology of Rota 2 to housing 3. And it is made to contribute to 
engine fuel consumption, improvement in an output or drivability, etc. by making it 
move to a tooth-lead*angle side for example, at the time of an idling, and moving the 
closing motion timing of the exhaust air bulb 4 to a lag side at the time of a heavy load. 
[00 10] If this adjustable valve timing equipment 5 is explained in full detail, as shown 
in drawing 3 and drawing 4 , Rota 2 possesses the Rota body 21 which fixed the shape of 
a cylindrical shape at the method edge of outside to nothing one exhaust air cam-shaft 
1A, and three vanes 22 which made the radial direction project so that it may become 
regular intervals from the periphery of this Rota body 21 mutually. Housing 3 is a 
disc-like thing and the maintenance space 31 which holds Rota 2 rotatable by 
predetermined within the limits is established in the interior. Three rooms 32 of a 
cross-section sector in which each holds each vane 22 of Rota 2 are established in this 
maintenance space 31, and it constitutes so that each vane 22 may divide each room 32 
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into two, tooth-lead-angle room 32a and lag room 32b. And by connecting with the drive 
sprocket SP 2 which formed the timing sprocket SP 1 attached firmly to the way edge 
among this housing 3 in Crankshaft Cf through the timing chain CH, it is constituted so 
that synchronous rotation may always be carried out with Crankshaft Cf. 
[0011] By introducing or discharging a pressure oil to either of said tooth-lead-angle 
room 32a and lag room 32b through the change-over control valve slack oil control valve 
which is not illustrated, and moving a vane 22 to it, the adjustable valve timing 
equipment 5 of this configuration changes the relative topology of Rota 2 to housing 3, 
i.e., the relative topology of the exhaust air cam shafts 1A and IB to Crankshaft Cf, to 
arbitration, and controls the closing motion timing of an exhaust air bulb. 
[0012] A deer is carried out, and in this example, outside housing 3, the spring case 8 is 
attached firmly with a bolt, and the driving pulley PI for an injection-pump drive is 
fixed to a way end face so that it may be attached outside in this spring case 8. This 
driving pulley PI is connected with the driven pulley P2 attached firmly to the shaft of 
an injection pump Ip through Belt BT. The spring case 8 possesses the cylinder- like case 
body 81 and the flange 82 prepared in the way edge among this case body 81 at one, and 
has attached the way end face in the way end face outside housing 3 among this flange 
82. And the cross-section ring-like spring hold slot S where opening is carried out to a 
way end face among flanges 82, and the depth results even in ****** of the case body 81 
is established in this spring case 8, and the elastic body slack torsion spring 6 is held in 
this spring hold slot S. Engage an end with the spring case 8, and it makes the other 
end have engaged with Rota 2 of adjustable valve timing equipment 5, and this torsion 
spring 6 always carries out rotation energization of the housing 3 to Rota 2 at a 
tooth-lead-angle side. For example, at the time of the engine shutdown on which the oil 
pressure force does not act, this surely moves housing 3 even to the rotation edge by the 
side of a tooth lead angle (condition of drawing 4 X and in the time of engine starting etc., 
it is planned so that the exhaust air bulb 4 may be certainly opened and closed to the 
maximum tooth-lead-angle timing. 

[0013] Thus, according to constituted this example, since the housing 3 which carries 
out synchronous rotation with Crankshaft Cf is made to drive an injection pump Ip, the 
fuel injection timing by the injection pump Ip can be synchronized with it, the phase, 
i.e., the inhalation of-air timing, of Crankshaft Cf. And it is the configuration which 
arranged the driving pulley Pi outside in accordance with the shaft orientations of 
housing 3, and since it is necessary to hardly change the arrangement location of the 
conventional driving pulley, it becomes possible to realize without performing big 
reconstruction. 
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[0014] Furthermore, since the spring case 8 where the torsion spring 6 is held is 
arranged in a driving pulley PI and these springs case 8 and the driving pulley PI are 
made to overlap in location, especially the die length of shaft orientations can be 
shortened and miniaturization can be attained. In addition, this invention is not 
restricted to the above-mentioned example, but various deformation is possible for it. 
For example, an engine is not restricted to the thing of a uniflow mold, but if it is the 
thing of a configuration of that only exhaust air valve timing can be changed, it can 
apply this invention effectively. In addition, it cannot be overemphasized that can 
deform variously in the range which does not deviate from the meaning of this invention. 
[0015] 

[Effect of the Invention] Rota which was fixed to the exhaust air cam shaft according to 
this invention explained in full detail above, In the adjustable timing equipment 
possessing housing connected so that synchronous rotation might be carried out with a 
crankshaft, while being connected free [ rotation ] by predetermined within the limits to 
this Rota Since he is trying to make housing which always carries out synchronous 
rotation with a crankshaft drive an injection pump The fuel- injection timing by the 
injection pump can be synchronized, without performing big reconstruction to this 
adjustable valve timing equipment and its circumference device, the phase, i.e., the 
inhalation-of-air timing, of a crankshaft. 

[0016] It is desirable to, arrange the hold space which holds said elastic body in this 
driving pulley on the other hand, while fixing the driving pulley for an injection-pump 
drive to housing, in order to arrange this elastic body efficiently in what always 
specifically possesses an one direction and the elastic body which carries out rotation 
energization for housing in the direction of a tooth lead angle to Rota and to aim at 
especially die-length compaction of shaft orientations. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Outline general drawing showing the internal structure of the engine in 
one example of this invention. 

[Drawing 2] The partial sectional side elevation of the engine in this example. 
[Drawing 3] The sectional side elevation showing the adjustable valve timing 
equipment in this example. 

[Drawing 4] The forward sectional view showing Rota and housing in this example. 
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[Description of Notations] 

1 — Exhaust air cam shaft 

2 — Rota 

3 — Housing 

4 — Exhaust air bulb 

5 — Adjustable valve timing equipment 

6 — Elastic body (torsion spring) 
P1 — Driving pulley (driving means) 
Ip — Injection pump 

S — Hold space 
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